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Background: As one of the main malignant tumors, breast cancer remains a worldwide public health issue.
Here, we aimed to analyze the effects of breast-conserving surgery (BCS) combined with sentinel lymph
node biopsy (SLNB) and axillary preservation on the recurrence, metastasis, complications, and cosmetic
results of early breast cancer patients (BCPs).

Methods: The clinical data of 143 BCPs admitted to our hospital from January 2017 to January 2019
were collected retrospectively, and all patients were female. Patients (76 cases) undergoing BCS combined
with SLNB and axillary preservation treatment were set as the combined group, and 67 cases undergoing
traditional modified radical surgery were set as the control group. After the perioperative conditions
of patients in the two groups were compared, the patients were followed up for 14 months to record
information on the quality of life, recurrence, metastasis, complications, and cosmetic results.

Results: The operation time, intraoperative blood loss, and extubation time of the combined group were
significantly less than the control group (P<0.05); the quality of life of patients in both groups improved after
treatment, but the quality of life of patients in the combined group was significantly higher than that of the
control group (P<0.05); both groups of patients were followed up for 14 months after treatment, and there
were no deaths. The rates of local recurrence and distant metastasis were 2.98% and 5.97% in the control
group and 5.26% and 6.57% in the combined group, respectively, showing no significant difference between
the two groups (P>0.05); the incidence of postoperative complications was 14.92% in the control group,
which was significantly higher than the incidence of 3.94% of the combined group (P<0.05); the proportion
of postoperative cosmetic results with an excellent and good rating was 59.7% in the control group, which
was significantly lower than the 93.42% reported in the combined group (P<0.05).

Conclusions: BCS combined with SLNB and axillary preservation provided good clinical and cosmetic

results and can improve the quality of life of patients and reduce the rate of recurrence and metastasis.
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Introduction

Breast cancer, which stems from the epithelial tissue of
the breast, is one of the most common malignant tumors
that threaten women’s life and health (1). Early diagnosis
and early treatment are advocated in clinical practice, as
they have a positive effect on the prognosis of patients.
The treatment of breast cancer is mainly based on surgical
treatment. In the past, conventional radical surgery was
often used. However, the wide flap peeling range, large
area of the breast trauma, high intraoperative bleeding, and
extensive operation time are drawbacks of surgical treatment
and can even result in death after surgery, especially for
patients with low tolerance such as elderly patients or those
with other medical diseases (2,3). Even if the disease is
cured after treatment, patients may still suffer emotionally
from the lack of a breast after surgery, from lymph node
edema, and from the limited motion of the affected limb,
resulting in a poor prognostic quality of life. According
to statistics, early breast-conserving surgery (BCS) has
become the first choice of treatment for patients with early
breast cancer in countries around the world. The treatment
effect of BCS is no different from that of modified radical
surgery, but can meet the aesthetic need of patients and
improve prognosis (4,5). In recent years, the treatment of
BCS combined with sentinel lymph node biopsy (SLNB)
has been widely used clinically because of its advantages in
avoiding breast loss and keeping the patient's body intact
to the greatest extent. However, whether this treatment has
an impact on the prognosis of patients and recurrence is
not clear yet. Therefore, this study retrospectively analyzed
the clinical and follow-up data of 76 cases with early breast
cancer patients treated with BCS combined with SLNB to
protect the axillary. Compared with traditional modified
radical mastectomy, we also summarized the effects of BCS
combined with SLNB and axillary preservation on the
recurrence, metastasis, complications, and cosmetic results
of early BCPs.

We presented the following article in accordance with
the STROBE reporting checklist (available at http://dx.doi.
org/10.21037/gs-20-584).
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Methods
General information

The clinical data of 143 BCPs admitted to our hospital from
January 2017 to January 2019 were collected retrospectively.
All patients were female. Among them, 76 patients who
had undergone BCS combined with SLNB and axillary
preservation treatment were set as the combined group,
and were aged from 30 to 70 years old, with an average
age of 51.32+8.55 years old; meanwhile, 67 cases who had
undergone traditional modified radical surgery were set as
the control group, and were aged from 31 to 70 years old,
with an average age of 51.69+8.79 years old. There was no
significant difference in the general data between the two
groups (P>0.05), so they were considered comparable for
other indicators. All patients were treated for the presence
of unidentified masses, and were diagnosed and classified
according to the tumor-node-metastasis (NM) staging
standard established by the International Union Against
Cancer. Among the 143 patients, 107 cases were at stage I,
and 36 cases were at stage IL

The inclusion criteria were the following: (I) all subjects
were informed of the content of the study and agreed to
participate; (II) all subjects met the breast cancer-related
diagnostic criteria (6); (III) the maximum tumor diameter
in subjects was <2 c¢m, with the distance between the tumor
and areola exceeding 2 cm; (IV) preoperative clinical
examination of subjects showed no lymphadenopathy at the
armpit.

The exclusion criteria were the following: (I) patients with
other diseases that could affect this study; (II) patients with
infectious breast diseases; (III) patients with autoimmune
diseases; (IV) patients undergoing relevant chemotherapy
or radiotherapy treatment before surgery; (V) patients
with other malignant tumors; (VI) patients who could not
complete follow-up; (VII) patients with non-primary breast
cancer. The study was approved by Sichuan Academy of
Medical Sciences & Sichuan Provincial People’s Hospital
(ChiECRCT20190184). All procedures performed in this
study involving human participants were in accordance
with the Declaration of Helsinki (as revised in 2013). The
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informed consent was taken from all the patients.

Surgical methods

In the combined group, patients underwent BCS combined
with SLNB and axillary preservation treatment. After the
patient was deeply anesthetized, the positions of sentinel
lymph nodes above the tumor and under the armpit were
selected for surgical incisions. The tumor and normal tissue
of at least 1 cm around tumor visible to the naked eye were
quickly frozen. For patients with breast invasive ductal
carcinoma, the tissue was cut off at different directions
below the internal and external basement of the primary
tumor in the intraluminal cavity and sent rapidly for
freezing. The diameter of the cut tissue needed to be 0.5
cm or greater. If there was residual tumor at the resection
margin, the cut area was enlarged locally. When the new
resection margin was negative, the BCS was performed.
If it was still positive, the BCS was given up and a total
mastectomy was performed. SLNB: The position of the
sentinel lymph nodes was determined by the combination
of preoperative indocyanine green tracer and intraoperative
Meilan positioning. Before surgery, the indocyanine green
tracer was used to locate and mark the position, accordingly.
During the operation, 2—4 mL of methylene blue (1%) was
injected under the skin around the areola of the breast and
around the tumor. After injection, the patient received a
local massage for at least 5 minutes, and an incision was
made at the location marked before surgery. The incision
of the subsurface separation flap was conducted in the
direction of axilla. The blue-stained lymphatic vessels could
be found following the direction of the parallel muscle
bundle outside the pectoralis major, and the chosen blue-
stained lymph nodes were the sentinel lymph nodes that
required biopsy. After excision, the tissue was rapidly frozen.
If it was detected to be negative, no axillary lymph node
dissection was performed, while if it was positive, axillary
lymph node dissection was performed. Postoperatively, the
patient was compressively bandaged with a chest strap. All
patients underwent adjuvant therapies, such as radiotherapy,
chemotherapy, or endocrine therapy.

Patients in the control group underwent modified radical
surgery. A fusiform incision was made, and the skin within
3 c¢m of the mass including the nipple was removed, and
the patient’s axillary lymph node tissue was removed but
the pectoralis major and minor muscles was preserved. The
axillary lymph node tissue was cleared in stage I patients,
and patients in stage II were not allowed to retain the
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intercostal brachial nerve. After the operation, a chest strap
was used to perform compression bandaging. Among the
patients in the control group, 11 patients only underwent
endocrine therapy, while the remaining patients received
at least one of the adjuvant therapies of radiotherapy,
chemotherapy, or endocrine therapy.

Observation indicators

After the perioperative conditions of patients in the two
groups were compared, the patients were followed up
for 14 months to record the quality of life, recurrence,
metastasis, complications, and cosmetic effects of patients.
The perioperative conditions included operation time,
intraoperative blood loss, and extubation time. The cancer
patient quality of life measurement scale was used to evaluate
the quality of life before and after treatment and consisted
of 5 items: physical, role, emotional, cognitive, and social
function. The higher the score, the better the patient’s
quality of life. Recurrence and metastasis included local
recurrence, distant metastasis, and death. Complications
included subcutaneous effusion, mild skin flap necrosis, and
upper limb edema on the affected side. The postoperative
cosmetic effect was evaluated using the relevant standards
of the United Radiation Therapy Center (7), and the results
were divided into three levels: excellent, good, and poor.

Statistical analysis

The data of this study were analyzed by SPSS 23.0 software
(IBM, USA). The measurement data were described by
mean = standard deviation (¥+s), and analyzed using the
t-test. Count data were tested by y test. Results with a P
value <0.05 were considered statistically significant.

Results

Comparison of perioperative conditions between the two
groups of patients

The operation time, intraoperative blood loss, and
extubation time of the combined group were significantly
lower than those of the control group (P<0.05, Table I).

Comparison of the quality of life between the two groups of

patients before and after treatment

There was no significant difference in the quality of life
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Table 1 Comparison of perioperative conditions between the two groups (¥+s)

Variable Control group Combined group t P
Cases 67 76 - -
Operating time (min) 89.19 +10.87 65.33+10.36 13.429 0
Intraoperative blood loss (mL) 200.41+22.04 89.33+9.82 39.706 0
Extubation time (d) 25.69+6.23 10.36+1.13 21.071 0

Table 2 Comparison of quality of life before and after treatment in the two groups (¥+s)

Physical function Role function

Emotional function

Cognitive function Social function

Group Cases
Before After Before After Before After Before After Before After
Control 67 60.23+8.11 71.56+7.33" 52.20+13.23 60.20+11.04° 64.36+9.76 74.66+8.56" 76.66+8.56 87.23+7.55" 66.26+9.84 78.62+9.55°
group
Combined 76 60.69+8.26 89.32+8.22° 52.01+13.39 77.39+12.19* 64.58+9.68 81.02+9.29° 76.02+8.19 95.02+8.88° 66.22+9.12 89.45+8.94°
group
t - 0.335 13.559 0.085 8.793 0.135 4.237 0.456 5.611 0.025 7.001
P - 0.738 0.000 0.932 0.000 0.892 0.000 0.648 0.000 0.979 0.000
Note: “a” is the comparison between groups before and after treatment, P<0.05.
Table 3 Comparison of postoperative recurrence and metastasis between the two groups (%)
Variable Control group Combined group b P
Cases 67 - -
Local recurrence 2 (2.98) 4 (5.26) 0.438 0.508
Distant metastasis 4 (5.97) 5 (6.57) 0.022 0.881
Death 0 - -

between the two groups before treatment (P>0.05). After
treatment, the quality of life of patients in both groups were
improved, and the improvement effect of the quality of
life of the patients in the combined group was significantly
better than that of the control group (P<0.05, Table 2).

Comparison of postoperative recurrence and metastasis
between the two groups

No deaths occurred in either group of patients after
14 months of follow-up. The rates of local recurrence and
distant metastasis were 2.98% and 5.97% in the control
group and 5.26% and 6.57% in the combined group,
respectively, and were not significantly different between
these two groups (P>0.05, Table 3).
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Comparison of postoperative complications of patients
between the two groups

The incidence of postoperative complications in the
control group was 14.92%, which was significantly higher
than that of the 3.94% in the combined group (P<0.05,
Table 4).

Comparison of postoperative cosmetic effects between the
two groups

The proportions of excellent and good ratings for
postoperative cosmetic result were 59.70% and 93.42% for
the control group and the combined group, respectively
(P<0.05, Table 5).
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Table 4 Comparison of postoperative complications between the two groups (%)

Variable Control group Combined group v P
Cases 67 76 - -
Subcutaneous hydrops 2(2.98) 1(1.31) - -
Mild skin flap necrosis 3(4.47) 0 (0.00) - -
Edema of the affected upper limb 5 (7.46) 2 (2.63) - -
Sum 10 (14.92) 3(3.94) 5.193 0.023

Table 5 Comparison of postoperative cosmetic effect between the two groups (%)

Variable Control group Combined group b P
Cases 67 76 - -
Excellent 20 (29.85) 42 (55.26) - -
Good 21 (31.34) 29 (38.15) - -
Poor 27 (40.29) 5(6.57) - -
Excellent and good rating 40 (59.70) 71 (93.42) 23.309 0

Discussion

Currently, the comprehensive mode of breast cancer
treatment is mainly surgery, with endocrine therapy,
chemoradiotherapy, and molecular targeted therapy as
adjuvant therapy. The surgical treatment is the first and
most important step, and the quality of the surgery is the
determining factor as to whether the patient can continue
with the follow-up treatment (8,9). For the elderly or those
with other medical diseases, the difficulty of surgery is
greater, and the prognosis is not ideal. Therefore, choosing
the right surgical method is the key to improving the
prognosis of patients (10).

BCS has gradually become the gold standard of early
stage breast cancer treatment, and its reliability has been
supported by a significant amount of studies and clinical
practice (11). However, due to the high recurrence rate of
BCS, surgical treatment has been performed only tentatively
in China. BCS is highly practical for single- and peripheral-
type tumors, those with a diameter less than 2 cm, and
for patients with no lymph node metastasis in clinical
examination and with the tumor stage I and II. It has been
found that for the recurrence of breast cancer after BCS
treatment, salvage mastectomy showed good effects, and
the overall survival rate of patients increases following the
salvage operations (12). It has been reported that the 5-year
survival rate of patients undergoing remedial radical surgery
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after BCS is not obviously different from those undergoing
BSC again (13). It is also proposed that patients with breast-
conserving and axillary preservation surgeries who undergo
mastectomy and tumor bed radiotherapy can effectively
have reduced postoperative recurrence (14). SLNB is also
a standard treatment for patients with early breast cancer.
The safety and effectiveness of SLNB have been confirmed
by clinical studies and related research. After treatment, the
postoperative complications and recurrence rate of patients
are low, and patients undergoing SLNB have a good
prognosis of the lymph node situation of the axilla (15,16).
Through prospective randomized trials, related studies
have confirmed that BCS combined with SLNB in patients
with lymph node-negative breast cancer has a better
physical and psychological impact on patients than previous
axillary lymph node dissection treatment, and lower
occurrence rate of complications (17,18). In this study, the
results showed that patients undergoing BCS combined
with SLBN and axillary preservation treatment experienced
significantly lower operation times, intraoperative blood
loss, and extubation times than did the control group,
with the quality of life after treatment being better than
that of the control group; also, 93.42% of patients in the
combined group gave a good or excellent rating for the
postoperative cosmetic result, which as significantly higher
than that given by the control group (P<0.05); no significant
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difference was found in the recurrence and metastasis rate
compared with the control group, which was consistent
with the results of previous studies (19). Coupled with the
findings of other related research, our study has confirmed
that the combined treatment of BCS and SLNB improves
the patient’s perioperative condition, quality of life, and
cosmetic result while maintaining good treatment effect and
a low rate of recurrence and metastasis (20). There do exist
absolute contraindications for BCS and axillary preservation
including presence of multiple tumors, extensive cancerous
gravel-like calcification, repeated positive enlarged
resection margin, certain radiotherapy contraindications,
and other conditions. Therefore, all the patients included
in this study were confirmed by preexamination to have no
axillary lymphadenopathy and none of the contraindications
mentioned above.

In summary, early stage BCPs who undergo BCS
combined with SLNB and axillary preservation treatment
can enjoy good clinical and cosmetic effect, a reduced rate
of recurrence and metastasis, and an improved the quality
of life.
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